This paper, using 1990 census microdata, investigates immigrants' residential location choices that are relevant to urban sprawl. Regression models of two location choices are separately estimated, in which households choose from areas with different levels of residential density and new residential development. Measures are taken to account for the lagged effects in residential adjustment. Research results indicate that race/ethnicity and immigrant status are among the most salient determinants of residential location; minorities are more likely to reside in high-density and older neighborhoods; Latino immigrants have higher likelihood of residing in those areas than Asian immigrants; while immigrants are somewhat more likely to live in low density over time, they do not indicate a clear propensity for new residential area. Recent immigrants are not likely to be the culprit of urban sprawl.
INTRODUCTION
Urban sprawl, as one of the most avidly discussed urban issues in both policy debate and academic research, has significant implications for urban land resources, regional economics, and housing market. Despite wide recognitions of the consequences of urban sprawl, our knowledge is rather limited over its determinants. Literature has not fully recognized the differences among race/ethnic and immigrant groups with respect to their impacts on suburbanization. Meanwhile, recent resurgence in immigration presents a considerable concern over urban land use. In spite of repeated attempts to link immigration with urban sprawl, there is scant research that substantiates the linkage.
This study is to investigate the relative importance of demographic factors such as age, income, race/ethnicity, and immigrant status in residential location choice. Models employed in this study, taking account for the lagged effects in residential adjustment, better reflect the location choice under equilibrium condition. Continuous measures of location choice, instead of dichotomous measures, are used to better gauge sprawl. Two separate location-choice proxies are used to measure sprawl, which are residential density and area's new residential development. Residential location choice has direct linkages with urban sprawl, because residential use is the largest form of urban land consumption.
Previous research suggests that new housing development in the suburb is a major contributing factor to urban sprawl (Clark and Dieleman 1996; Ewing, Pendall, and Chen 2002) . Taking place on the urban fringe, such new residential development is more likely to be low density and associated with leapfrog patterns (Burchell et al. 1998; Ewing 1994) .
Results indicate that residential location choice is very much dependent upon race/ethnicity and immigrant status even after accounting for other socio-demographic factors and the lagged effects in residential adjustment. Race/ethnicity appears to be a more potent determinant than immigrant status in the location choice, as immigrants do not appear to be more prone to residing in new residential area as their duration in the U.S. extends. While immigrants tend to leave ethnic enclaves over time, they never reach the density level of the metropolitan average, nor do they indicate an increasing propensity for new residential development. Therefore, population growth generated by recent immigrants is not likely to be the culprit for the current patterns of dispersed land use. Instead, changing residential preferences are likely to have more significant impacts on urban form.
PUBLIC DEBATES
Rapid suburbanization is evident in many U.S. metropolitan areas. Over the past two decades, urbanized land have grown at a rate 2.5 times faster than the respective population growth in the same period of time (Fulton et al. 2001) . As growing numbers of communities start to recognize the implications of urban sprawl, sprawl has become one of the most concerned and contested issues in the field of planning.
An equally intriguing phenomenon is the recent resurgence in immigration. 1 The speed and magnitude set the recent trend apart from that of previous decades. Evidently, immigration has become a new dimension in the sprawl debate as many immigration restrictionists attempt to link immigration-generated population growth with urban sprawl (see, for instance, Snow 2000; Diversity Alliance for a Sustainable America 2001; Kolankiewicz and Beck 2000; Steine 2001 ). Meanwhile, the counter side argues that population growth is, at the most, a secondary factor in the current dispersed land-use patterns (Krugman 2001; Gordon and Richardson 2000) . Recent research asserts that foreign-born residents have been instrumental to city growth (Glaeser and Shapiro 2001; Frey and Speare 1992) . New immigrants may help in the revival of central cities and downtowns . Despite increasing policy concern and public scrutiny, there has been limited research on the importance of demographic factors in location choice, and on how the recent resurgence of immigrants has shaped urban form.
THEORETICAL CONTEXT
Intraurban location choice of residence is the interests of a broad group of researchers. Some researchers have followed an urban economic approach, attempting to explain the density and location choice under the neoclassical consumer theory by which consumer maximize their utility under the limited budget (Mills 1972; Muth 1969; Alonso 1964) . The sophisticatedly developed monocentric city model reveals that the determinants of spatial patterns include economic factors, discrimination in housing and lending markets, and neighborhood preferences (O'Sullivan, Sexton, and Sheffrin 1995) .
The poor with relatively little household income would stay closer to the city center where they consume small amounts of space and commuting costs are minimal. The rich who can afford larger space and commuting would move out to the suburbs. This hypothesis helps explain the phenomena of declining urban density and suburban expansion over the past several decades (Bogue 1956; Muth 1975) . The spatial mismatch theory indicates that racial segregation has caused blacks 2 to stay in the central city and far from their suburban employment opportunities, which in-turn contributes to their poverty (Kain 1975; Kain and Quigley 1970) . While the monocentric city model and several extensions provide useful analytical tools in understanding the exiting residential 2 References to blacks refer to persons of African Americans who are not Hispanic origin.
patterns, it directs less attention to the differences in residential location choice across race/ethnic and immigrant groups. It also faces many challenges in explaining the urban development as a complex process (see, for instance, Bailey 1999; Wheaton 1979; Giuliano and Small 1991) . Recent influx of immigrants has made residential patterns even more multifaceted, presenting a new challenge to the existing theory. Recognition of socio-demographic factors is, therefore, a necessary step for the advancement of the theory of residential location choice. Although rising in real income, lowing commuting cost, and population growth have been considered by many urban economists as the primary causes of the suburbanization (Mills 1972; White 1999 ), Mark Dynarski (1986 contends that demographic shifts compounded with taste changes in housing consumption should be the main reason for the persistent trend of suburbanization.
Indeed, Dynarski's projection of spatial patterns has largely materialized.
Meanwhile, many researchers try to understand residential assimilation of immigrants and race/ethnic diversity in suburbanization. Massey (1985) based on his evaluation on human ecology argues that "ethnic residential segregation reflects larger processes of social change and economic development." From this perspective, spatial assimilation underpins the process through which succeeding cohorts of newcomers gradually disperse over time from ethnic enclaves in the central cities (Massey and Denton 1987; Adelman et al. 2001) . Empirical evidence suggests that immigrant groups have suburbanized in a manner closely predicted by the spatial assimilation theory (Alba et al. 1999; Alba and Logan 1991) , while residential mobility of blacks are still constrained (Kain 1992; Galster 1987; Farley and Frey 1994; Gabriel and Rosenthal 1989) . The spatial assimilation of immigrants is largely dependent on their national origins and their endowment prior to immigration (Allen and Turner 1996) . To compare with Latino or Hispanic-origin immigrants 3 , Asian-origin households are more likely to experience quicker dispersion and translate their residential assimilation into socioeconomic achievements (White, Biddlecom, and Guo 1993; Frey and Liaw 1999) .
RECENT STUDIES

Is Urban Sprawl A Problem?
There has been an enormous amount of research on sprawl spanning over the past half century (Harvey and Clark 1965). There have been many careful reviews of the literature (see, for instance, Burchell et al. 1998; Chin 2002) . In general, there are largely two adversarial camps of researchers who disagree on whether sprawl is a problem (Miller 1999) . To its critics, sprawl is often cited for encroaching precious farmland and valuable green space, overburdening infrastructure, and exacerbating residential segregation (Stoel 1999; Sierra Club 2001) . Dispersed land use patterns are also chastised for causing fragmented land development and heavy reliance on private automobile, which are not only financially burdensome to the society (Katz and Liu 2000; Freilich and Peshoff 1997; Bank of America 1995) , but also hindrance to economic efficiency (Ciscel 2001; Nelson and Dueker 1993) . A new report released by Smart Growth America points out that sprawl leads to "higher traffic fatality rates, more traffic, and poorer air quality (Ewing, Pendall, and Chen 2002) ."
However, some scholars disagree with the above assessment on sprawl. Peiser (1989) and Heikkila and Peiser (1992) suggest that discontinuous patterns of urban growth may be more efficient than continuous urban development patterns shaped by land policy. They further indicate that market forces will eventually mitigate the discontinuous patterns of land use and lead to higher density development even without policy interventions. Gordon and Richardson (1997) argue that current land use patterns may well reflect consumers' preferences and an efficient equilibrium condition of land use. Downs (1999) indicates that, in contrast to a commonly held belief, sprawl has little or no impact on urban decline. Kahn (2001) finds that dispersed land use patterns may provide more affordable housing opportunities for blacks. The heated debates in a way manifest the complexity of the sprawl phenomenon and the needs for further research.
Causes of Urban Sprawl
In addition to the disagreement over the implications of urban sprawl, researchers have a difficult time to agree on the causes of urban sprawl (Miller 1999) . Studies on urban sprawl have largely linked this phenomenon to industrial restructuring, rising household income, land market imperfections, and advancement of transportation technology (Mieszkowski and Mills 1993; Harvey and Clark 1965; Brueckner 2000; Downs 1998) . Glaeser et al. (1992; look at over 100 top metropolitan areas and attribute suburbanization to the aging of the metropolitan areas and employment decentralization. Fulton, Pendall, Nguyen, and Harrison (2001) regard fragmented local governance and ineffective land use policy as the major contributors to urban sprawl.
However, Giuliano and Narayan (2002) , based on a comparative study of urban form between the United States and Great Britain, find that strong land use control employed in many European countries does not seem to be effective in curtailing suburbanization.
Meanwhile, demographic factors have not been adequately recognized in residential location choice (Sermons 2000) . Among the few exceptions, Myers and Gearin (2001) reveal the importance of demographic changes in spatial patterns of
Residential Location Choice and Urban Form residential settlement, arguing that the aging of the baby boomers will help reverse current trend of suburbanization.
Immigration and Sprawl
Despite the large disagreement on sprawl, few have questioned the argument that immigration-generated population growth causes sprawl. Furthermore, literature has not fully recognized the significance of immigration on urban policy in general (Myers 1999) , and on urban sprawl in particular (Yu 2002 
Insufficiencies in Existing Studies
Despite a large volume of research devoted to the study of urban sprawl and location choice of immigrants, significant questions remain unanswered. First, it is still unclear whether Asians and Latinos, as emerging minority groups, are disproportionally represented in high density and older neighborhoods as much as blacks. Second, how much differences are there between these minority groups with respect to their determinants of location choice. Third, the location choice literature has not sufficiently addressed how upward mobility leads immigrants to similar residential areas as white, non-Hispanic households, as their duration in the United States extends. These concerns will be specifically addressed in the analysis.
In addition, there are three major concerns over the methodology employed in the existing studies. The first concern is the lack of consideration of the lagged effects in residential location choice. Housing as a unique commodity has a low turnover rate, especially among owners and established households. Households do not fully present their preferences for location until they move. Current spatial patterns of residence have in a way manifested the residential choice made in previous periods. A snapshot of the residential patterns is not fully reflective of the equilibrium condition of the housing market. In this regard, there are three major issues. First, existing literature documents that the legacy of racial segregation has significant implications to current residential patterns. The lagged effects of location choice are attributable to the persistent blackwhite separation, despite the Fair Housing Act having been in effective for more than thirty years (Farley and Frey 1994; Yinger 1979) . Second, the lagged effects are particularly evident in older neighborhoods where residents are more settled, yielding fewer opportunities for location adjustment through residential mobility (Myers, Choi, and Lee 1997 The second concern is that most research on the suburbanization of immigrants has used broad, though statistically convenient, dichotomous location options-urban versus suburban residence (see, for instance, Alba and Logan 1991; Alba et al. 1999; Frey and Speare 1992; Mieszkowski and Mills 1993; Kasarda et al. 1997 Another difficulty with past research is that, except for Marcelli (2001), most sprawl studies use an aggregate approach in their statistical analysis. Macro-level analysis does not provide sufficient insights into the forces affecting the individual residential location choice (Romanos 1976) . Such aggregate approach could also conceal important details on the differences of location choice within metropolitan areas and across race/ethnic and immigrant groups, because immigrants' higher density living could be a mere reflection of their lower income, more workers per household, or unique life stages. Macro-level analysis across metropolitan areas may also ignore the fact that the compositional differences of immigrants between gateway metropolitan areas and metropolitan areas with fewer immigrants. This study will employ a micro-level approach to study household behavior in residential location choice.
DATA AND RESEARCH SETTINGS
The main source of data is the 5 percent Public Use Microdata Sample ( Meanwhile, new residential development is not always associated with low density, as their correlation coefficient is only 0.48.
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The independent variables used in the location choice model include current homeownership status, demographic factors (race-ethnicity, age group, marital status, number of persons in the household, number of workers in the household, migration origin, and migration history), and socio-economic factors (income, education level of the householder). Owner occupied housing is usually larger in size than rental housing and more likely to locate in the suburbs. Income is regarded as the major determinant of the capability that a household is able bid for their residential location. Households with higher income have more leverage in choosing their residential locations and spaces (O'Sullivan 1996) . Household composition influences the spatial patterns of households.
Whereas households with more people and children have a higher demand for space and more likely to locate in lower density area, households with more workers would prefer to stay closer to the city center to save commuting cost (Hochman and Ofek 1977) . The use of this set of demographic variables enables the researcher to capture factors related to preferences of households correlated with demographic characteristics such as the life cycle (Skaburskis 1996) .
Appendix I and II report the mean values of all variables used in the study, displayed by race/ethnicity for the full sample and for the movers-only sample respectively. Rather than discuss all of the differences in detail, we focus on some of the larger differences concerning residential density, the likelihood of living in new residential development, and immigrant status in Figures 1 to 3 . These figures present data by race/ethnicity in full sample and movers-only sample. As expected, there are sizeable differences between whites and blacks in many socioeconomic indicators. To compare with whites, black households have a higher probability of residing in high density and old residential area. Meanwhile, Latinos and Asians, having a rather similar socioeconomic profile, lie somewhere in between blacks and whites.
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The analysis also emphasizes immigrant status or immigrant length of stay in the U.S., which is important to examine the implications of immigrants' assimilation on urban form. While whites and blacks are largely U.S. born, the majority of Latino and Asian are immigrants with diverse immigration path, as indicated in Figure 3 . Figure 3 also demonstrates a higher ratio of new immigrants, defined as those who came within the last 5 years, in the movers sample than in the full sample. Another notable observation is that, to compare with Latinos, Asians have a larger share of residents who are recent immigrants and came within the last 15 years.
The control variables employed in the models include migration origin (entered as a series of categorical variables indicating whether the household moved from within Los Angeles CMSA, moved from within California, moved from elsewhere in the U.S., or moved from outside the U.S.) and contextual variables to capture local housing market conditions (housing price and rent). 9 Although these control variables may play an important role in explaining differences in suburbanization, they are not the interest of this paper and will not be specifically interpreted.
Empirical Model
Empirical research on location choice at the household level has largely followed a multivariate setting, comparing residential location of different groups while controlling for both household characteristics and housing market factors that are relevant to such decision (see, for instance, Alba and Logan 1991; Alba et al. 1999; Gabriel and Rosenthal 1989; Rosenbaum and Friedman 2001) . Any significant unexplained differences remaining after all other independent variables have been controlled for can be attributable to preferential differences, unequal access to the housing market, or some parameters overlooked.
This study employs a sample of movers in the multivariate analysis to address the lagged effects in residential adjustment. To avoid possible sample selection biases, a selection adjustment procedure is employed to account for the likelihood that someone 9 This paper uses PUMA as the geographical unit of local housing market. The information regarding the housing price and rent is based on this unit. Housing price is measured as the 25 th percentile home price and rent as the median rent in one PUMA. The use of these proxies follows Gyourko and Linneman (1996) . may move in estimation of models of residential location choice. More specifically, the probability that one moved in last five years is seen as endogenously determined through a comparative evaluation of expected benefits and costs from mobility.
10 A probit estimation is used to capture the decision to move. The probability of moving is estimated on factors such as life cycle indicators, household characteristics, economic conditions, and contextual variables (Rossi 1955; Sanchez and Dawkins 2001; Cadwallader 1992; South and Deane 1993) . Then, a location choice equation is estimated, corrected for possible selectivity bias by a quantity estimated in the probability model. 11 Painter (2000) presents a similar procedure which was used to adjust for the lagged effects in housing tenure choice. Controlling mobility is particularly relevant for the current analysis due to the large share of Asian and Latino residents who are movers and immigrants, as reflected in Figure 5 .
RESULTS
In the first phase of the multivariate analysis, the data of all four race/ethnic groups are pooled together in two separate estimations of residential location choice. In the following section, the two location choice models by the levels of residential density and new residential development by PUMA will be called "the density model" and "the new development model" respectively for simplicity. Each of the two sets of estimations includes three sub-models, which are the full sample model, the movers-only model, and the model with sample selection adjustment. In the regression estimation, the reference household is chosen to be white renters, married, aged 25-34, with a high school diploma, and a non-immigrant. The coefficients from regression analyses of the two locationchoice measures are displayed in Table 1 and 2 respectively.
Many coefficients are consistent across the three models and have expected signs.
Results from the density model presents that being homeowners, larger households, married-couple family households, and non-immigrants increase the likelihood of living in low-density area. Having more workers in one's household, not having a high school diploma, and being a minority household increase the probability of residing in highdensity area or the central part of the metropolitan area. At the same time, results from the new development model indicate that being homeowners and married-couple family households, and having higher level of education in general increase the probability of living in new residential area. In addition, many coefficient estimates confirm the spatial assimilation theory and previous research findings. As immigrants' length of stay in the United States extends, the discrepancies between U.S.-born and foreign-born residents decrease and immigrants become more prone to living in low density. Latino immigrants are more likely to be present in high density and old neighborhoods than Asian immigrants.
Meanwhile, there are some differences across these models. The most important change is that the age of the householder, being a black householder, and being an immigrant householder do not predict denser residence or a higher likelihood of residing in old neighborhoods, as much as predicted by the full sample model. In particular, the location choice with the full sample attributes a large positive effect for older householders with respect to residing in high density, and a large negative effect for older householders to live in new residential areas. In the movers models, such large differences are either reduced or becoming statistically insignificant. For example, in Table 1 , the coefficient on a householder aged 35-44 was 0.013 in the full sample density model, and becomes -0.015 in the model with sample selection. In addition, the blackwhite gap in location choice becomes somewhat smaller. In Table 2 , the coefficient on blacks' likelihood of residing in new residential area was -0.331 in the model of full sample, and becomes -0.260 in the model with sample selection.
These findings confirm our original hypothesis that there are lagged effects in location choice. Once controls for the lagged effects are included, being older, blacks, and new immigrants does not predict a higher likelihood of residing in high density and old neighborhoods as much as was previously thought. However, accounting for such lagged effects only further explain a small portion of the locational differences between blacks and whites.
Also evidenced in the Table 1 and 2 is the fact that the two sets of location choice models predict different outcomes with respect to immigrants' residential assimilation.
Immigrants' duration of residence in the U.S., which is a strong determinant of their location choice in the density model, becomes statistically insignificant in the new development model. Said alternatively, while immigrants over time become more likely to reside in low-density area, their chance of living in new residential area does not increase.
Perusal of regression findings for the pooled sample also indicates that race/ethnicity and immigrant status are among the most significant determinants of residential location choice. Blacks seem to be the most disadvantaged group in the likelihood of residing in both low density and new residential areas. Another interesting finding is that, in contrast to existing studies, permanent income is not a significant factor in location choice. Previous research indicates that coefficients can differ substantially by race/ethnicity (Alba et al. 1999; Alba and Logan 1991; Gabriel and Rosenthal 1989) .
Natural questions arise as to what extent that these effects remain if the location choice models are estimated separately within each race/ethnic group. The coefficients from regression analyses are displayed in Appendix 3 and 4 respectively for the two measures of location choice. 12 Results indicate patterns that are largely consistent with the results of the pooled samples.
Model Simulation
The empirical model is further employed to conduct policy simulations. Those exercises seek to quantitatively evaluate (1) the extent to which residential density is different by race/ethnicity and immigrant status, (2) how much differences between the Latino immigrants and Asian immigrants with respect to spatial assimilation, and (3) whether immigrants' upward mobility would lead them to similar level of residential density as non-Hispanic whites, as immigrants' duration in the United States extends.
To explore these questions, a decomposition technique which is commonly used in the studies of labor market discrimination (Oaxaca 1973; Blinder 1973 To evaluate whether socio-demographic variables have a differential effect on residential location for different race/ethnic groups, the analyses estimates location choice of the four race/ethnic groups separately. Since sample correction are applied to both sets of models. After a series of diagnostic tests, it appears that there is no significant heteroscedasticity and multicollinearity at present and the residuals are distributed normally. While the pattern of results is largely consistent with the estimations in the pooled model, there are a few important exceptions.
example, in the sample of black households, we use the coefficients of the black household, attribute them to the full sample, and predict the average residential density of blacks. Then, we compare the predicted results with the estimation of the full sample. If one group's predicted residential density or likelihood of residing in new residential area is higher than that of the full sample, we regard that group as a sprawl contributor. The simulation provides a more straightforward way to comparing the location choice by residential density across groups. In other words, immigrants are not more likely to residing new residential area as their duration in the U.S. extends. Despite the differences across immigrant groups, race/ethnicity remain the most discernable factor of residential density, evidenced by the larger differences across the four groups. Even through immigrants are more prone to low density over time, they never reach the level of non-Hispanic whites who has the lowest predicted residential density and highest likelihood of residing in new residential area. This result is achieved after controlling for other socio-demographic factors and the lagged effects in residential adjustment.
CONCLUDING REMARKS
To better understand the mechanism of the sprawl phenomena, this study investigated the determinants of intra-metropolitan residential location choice, with particular focuses on race/ethnicity and immigrant status. Residential location choice at the micro level provides a superior measure of urban sprawl than the aggregate level residential patterns, as it links specific household characteristics with their location choice. The multivariate setting enables to explicitly control for factors other than the concerned ones.
The novelty of the study lies in three factors. First, it accounted for the lagged effects in residential adjustment, namely, a move is prerequisite to fully revealing residential preferences in location choice model. Research findings suggest, without the adjustment, models rely on cross-sectional data would overestimate the importance of age and black-white differentials in residential location choice. This outcome contradicts to many previous findings on the effects of aging on suburbanization (e.g. Alba et al. 1999) . 
